Thermophilic sporeforming bacilli have been isolated from ocean-bottom mud samples at depths of 50 to 500 meters (3) and from two deep ocean basin cores at a maximal depth of 1,378 meters (1). The present paper reports additional isolations of these organisms from a wide geographical area, and the identification of seven of the isolates.
Thermophilic sporeforming bacilli have been isolated from ocean-bottom mud samples at depths of 50 to 500 meters (3) and from two deep ocean basin cores at a maximal depth of 1,378 meters (1) . The present paper reports additional isolations of these organisms from a wide geographical area, and the identification of seven of the isolates.
MATERIALS AND METHODS
Cores, obtained by use of an Emery and Dietz (5) coring device, ranged from 60 to 175 cm in length. These represented penetrations of 90 to 250 cm into the bottom sediment. A sterile scalpel was used to cut away the outside of the cores. A second sterile scalpel was employed to remove aseptically specimens from the center of the cores. Specimens were preserved in sterile bottles at 5 C until used. Most platings were made within 24 hr after the samples were taken.
Seawater samples were taken at 5 and 500 meter depths with the use of J-Z bacteriological watersampling equipment and rubber bottles, as described by Zobell (8 
RESULTS
In basins from Ensenada, Mexico, to 15 miles south of Santa Catalina Island, and as far out from shore as 160 miles, cores were taken at depths ranging from 878 to 2,060 meters. None of the cores taken was beyond the continental slope. Thermophilic sporeforming bacilli were found in all the sample cores and, except in one, throughout the length of all cores ( Table 1 ). The counts ranged from 5 to 900 organisms per gram of wet sediment material. Thirty isolates were made from colonies on various plates. All of these isolates grew at 65 C, but not at 28 C. All were gram-positive sporeforming bacilli, capable of aerobic growth.
Seven of these isolates were studied further to see if they could be identified as to species (Table   2 ). All generated spores that caused at least slight swelling of the sporangium, produced acid, but not gas, from glucose, hydrolyzed starch, and grew at 65 C but not at 37 C. These characteristics are sufficient for their tentative identification as Bacillus stearothermophilus as described in Bergey's Manual of Determinative Bacteriology. According to Gordon and Smith (6) , the ability to grow at 65 C but not at 37 C is sufficient in itself to distinguish B. stearothermophilus from all other Bacillus species. On the basis of the BARTHOLOMEW AND PAIK will not grow in the anaerobic environment and at the temperatures found in deep cores, and bacteria, which will grow at 1 atm but not at the in situ pressures of such cores (9) . Terrestrial run-off and airborne dust could explain the presence of such alien organisms in approximately the top 10 cm of the cores (4), but such sources are inadequate to explain the occurrence of these organisms at 175 cm core depth. One possible explanation could be that they are living fossils, deposited at the same time as the sediments. For example, using organic carbon for dating, Emery (4) reported that the surface 3 to-13 cm sediment of the Santa Catalina basin isabout 1,970 years old. Such an age of the surface sediment is difficult to explain. At 13 to 25 cm core depth the age is 2,840 years, and at 406 to 419 cm core depth the sediment is 18,400 years old. If we extrapolate this data for our sample depth of 150 cm (Table 1) , we obtain an age of 7,800 years. If, for the sake of conservatism, we subtract the surprising age of the surface sediment, we obtain a minimal age of about 5,800 years for the sediment at the 150 cm core depth. It is possible that "alien" sporeforming bacteria may have persisted in such sediments for these long periods of time. However, the burden of proof would fall on anyone who attempted to make such a statement, since this would imply bacterial spore ages of many thousands of years. The identification of all seven strains as B. stearothermophilus is not surprising in view of the isolation methods used. The plates were held for 96 hr at 65 C before isolation of strains. The isolates were subjected to similar treatments between transplants. Therefore, only organisms capable of growing aerobically at 65 C were selected. Such a procedure would automatically exclude such organisms as B. coagulans, and all other facultative thermophilic sporeforming organisms (6) . It is of interest that only sporeforming organisms were isolated by the procedures used.
THERMOPHILIC BACILLI IN OCEAN BASIN CORES
The use of seawater media in these experiments represented a respect for the environmental source from which these organisms were isolated. However, all strains could be grown on ordinary nutrient agar. This would indicate that these organisms were not highly adapted to their marine environment, since true marine forms require seawater for growth (7, 10) .
